
‘] Ill A< I KOI,IIYSI(AI .io LIKNA1  > d(,d :170 ]?(,, ]9!)6 JKI,C  10
: 19’)(, II,,  A,,,,,,,.,,,  A.(, <,,,,,,,,,,,,1  S,,,,,lj  All ,,pl,l, ,,..,,  <.1 1,,,,,1,. 1,,, (J S A

V]]]] OIISIIRVA’I’10NS” 01” SolJ’1’lll(l<N 1([;1{1;’1’  II) I; N’I’11

OS?1 365,  ANI) I’KS 053’/-

S. .I. ‘1’] N(;AY

1( ’A”I’IONS. 1. I)KS ()?()$ 5 1 ? ,  I)KS

441

Nlout,!  SIIOIIIIO  aIId  Si(ii[,~,  S],[ili~  ol,sclvat(,tics, A(’I 2(,11, A\l\(l~lia  ;tillp,ay([{tll  s(),till[l,  c{l~[al}

] ’ .  (i.  ][I)WAI(I)S

ltlslilu(r  of Space and Astlorlau(icfil  Scicljcc,  %p,att]il]at~,  KfiIIatTa\va  2?9, JiIpaII

hf. lt. {k)s IA, .l. 11. .f,  IOVIII, ANI) 1 ’ .  hi. h~([’~l]ltxll
(Irlivclsily  {) f’la!r]jailia,  IIot,at[,  7001,  Au\[ralia

]), ]. ]AIIN(’l Y, ]. ]:. ]{ IYNOII)S, A .  K. ‘1’710(lhfl S, v. ~~I(;INIS,  k. ~io LI(;II, AN]) ]:, A .  KIN(;
A~]\[lalii{  ‘lclcsu(ll>cNfiti{)]l;tl  I :lcilily,  [’SIR(),  l~,]~i]lf,,  ?121, Au\tlalia

1),  1.. joN1. S, R. A .  l’I{IsIo~, 1). \ V .  MI II<PIIY, 1). l,. N41111{, ‘ l ’ .  l), \’AN  ohlMIN,  NJ. SI. .lo]]~,
A N I )  1). l}l. ]lOAI(I)

.Ic( l’jc,l,lllsi{,l)  1.titmlii([,ry,  I’avIdcII:I,  (’A, 91 I(I9

(i,  1). N1(’OIS  ON”
]]~l(UbLI’\t]l(Xk Nfi(!l C) A\ll(]ll(,ll  ly()[,\ri  v:llcll  y,~ILlpc1sci(>l},, 1740, S[}utl!Africti

A N I )

‘1’.-S.  \trAN ANI) y.-~). SIIIN
Sha]l~,,ll[ii  As[lo]lo]llical  otml vatoIy,  Sllall[~,tliii,  ?0003(1, l’ctj],lc’s Rclwtdic  of(’}lilla

I:c(<,;I[,(llY  9.5 ,h’ow!)ll)(,t  6;(i<[(  /)lc(/19951J  <,[<tti/)()  ?8

AIIS’I’RA(” I’

Wc ]JIL’sctIt IIipl]-lcsoltltio]]” vcly lo]Ip,  l,:isclitlc itltctfclc)lnclty il)lay,m  of thtcc  soulllcllt Itidio soulccs
11]01 t h e  l;tlcl~,clic (iiitnl]~d-l<ay Ixpclilllcnt ‘I”CICSCXJIJC  (Ix;l:i(-r),  0 1 1  tmatd  [IIC (’(~~)jpf(~)~  C;(II)I})I(I R(IJ’

()/),Y(’11(1/()J~, I]:is  i d e n t i f i e d  a s  g,tctitcl tltall 1 0 0 ”  h4cV  p,alllln;l-t;iy Soulccs,  ‘1’llcsc alc IIlc filst lcstllts ill a
colltitluinp, ])]c)?,taln  o f  Vl,l\l olmctvalio]ls o f  soulhc]ll Ii(il<l;,’l’ i(lclllific;iti[~l]s. 1’0] two of tllcsc SOUICCS,

I’KS ()?()$ 5 1 ?  (at 4,851 (ill~) aI~d I’KS 0537- 441 (:11 4.851 :il)d 8.418  (ill~), tl)c i]nar,cs  ]c})tc’sc]~(
filsl-cl,(wh ol)sclv:ilions.”  1’01 (IIC Icil];lillillg, ]OWCI Icdsllifl ot~jcc[,  1’1<S 0 5 ? 1 36S, w c  }JICSC]II imap, cs
fl(~tl~ tlIIcc clK)clIs at 4,851 (;IIY ;it~d all i]nd~,c  ftonl (~ljc rlllthct clmcti al X.418 (;IIY, slmlll]illp, til)l,lcjx-
il~l;itcly 1 yt. WC  d i s c u s s  IIlc tlccd fol rilf[hcl cktc]lsivc  \/1111 (Jl)sctv:itio]ls  of l;(il{l (’l’- i(lc]ltificcl ]adio

1. IN’l  I< OI)LI(’’1’ION”

“I’t  Ic filst llvo (Icdic:itcd fyIIIl]nd-]ay asllonotnic:~] satcl-
Iitcs,  S,4S ? :Illd (’(),S  )J, yielded l)CIWCCII (I)cnl (~nc identified
cx[l:ip,;ll;lctic S()(IICC ofp,lca[ct tll;t]i 100” h4cV  p,al)~l]l:i  Jays,
[tic idclit) st)lttcc  3(’ ? - / 3  (Ilip,lla]ni &r Ilcllnsrtl 19S3), ‘IIIc
( ‘~ull/J/~~/) (;~il~l))f~l l<a,I  ()/J.\~JI[l~I/(~IjI (( ’(;1<()) lvas laut Icllcd ill
1991 Aj,til, ortllcfo~ll” dCICCIOISO  II boald  tllc c’(; }<(), ttlc
l:tlcl~,cl ic(i;lllllll:l- l{:ly lx})clitncnl ‘I’clcscol)c(  l(il{l’l’)is
sctlsili)c lo I}IC Iliil,ilcs[ cIIcIp,y  p: II IIIU:I Iays, tllosc in tllc ? ( )
A4cV l{)3()(; c\r]tltip,c. 'l'()(l:{tc, ('(;}< ()ll:ls (lisc()}ctc(i()vci
1?() (tisclclc SOIIICCS orrlc:ltct tlI:II) 100 Mc\/ fVIIIIII:I-Iiiy

cl])issioll.

o f  tllcsc (lisct~.tc  SOIIICCS  llIc sccoitd I;C; I<I;’I’  Soutcc

(’;lt:llop,, u~]nl)ilcd flotn OI,SCI v:itions d[llitl~, ]Jt]:lscs 1 aIId II
or tllc (’(;)<() missiot)  (ftc)m  1991 Aptil to 1993 luly), l i s t s
ivilll IIip,tl  cf~ll(idcllcc 40 i(lclltilic:lti(lns o f  cx(taf,,aldclic
Iadic) SOUILCS ;it](l ii fultllcl 1 I  lll:lry,it]dl i(icnti[icatitlns
(’1’ll(Jll]l)solI c l  ;Il, 1005).” l(lc]]li(ic:lliotli }Vctc Cl;tssific(l  a~
tlt;ll~,illal iftllc’c;lll(li(l;ilc l:i(li(~c(}il]llctl):tll Iicscloscto” I)ut
()(l(si(ll. ttlc 95’!4, utlc~.l(ainty coIlloUl”  f(}t llIc ~,atnlll:i-ldy
so(ltuc Ix)si[ioll, I)jcviously, llIc liiyll collfi(lctlcc alId llI:il -
~jill:ll cl:lssilic:(ti(~lls  lvclc’  Imscxl solely 011 ]JIIO1O]I” sldlistics
(c. f., vtJtlh4~~llti?,l]  yct:ll. 1°95).r l’():lv()i(ic  (Jl]fllsi()]l,\ \c\viIl
IISC tl]c r(~l]owinp,  lcttllillolofy: st](~llp, 211d w e a k  dcsclil)c
Illcsta(is(ic:il sifl,tiilic:iflcc (Jf(lctccti(Jll, :tll(l IIip,ll-collfi(lcllcc
:111(1 t)l:tt~,il):ll dcsc]it)c tllc i(lcll[ific:itio]ls, ‘1’f]c ldl)i(t ol)liral

Vdlidl)ilily al]d sllotlr ol)licfil Imlaliz:lliotl o f  ]nos(  ortksc
Collllt C] JXIII Solll CCSllii}’C Icsultd in tllcit I)cinf classifid a<
“l)ln7:ils.”

‘1’tIc :il)sollltc ~,:1111111:1-Iay Iunlitl(xilics fol SOIIIC I[; I< I; ’I’
sotltccs atc cxccc(litlyly  l}i~ll (A l()’l R cIys s  1, applox-

Iinalcly [lIc ll(l(lit)pto]l lil~lit  fot ;~ 10’1) Afc I]l;tck Ilo]c) if
is(~llol)ic c]llissio]l is assulllcd, IIc)ivcwl, Itlct(’ alc IL.; ISOIIS
fo] cotlclll(lit][~,tlliit ftlcc]]~issio]]isllt)t is(Jt]oi)ic,A n~]t~~t)cl
dttlc ];~dio COUIIICIIMIIS  lIavc al Ic;I(ly t~ccfl OIMCIVCCI  }Yitll

Vcty  lolIf tm~clitlc itllctfctc)tnct]y (\Tl}ll). ‘1’hcsc SL)UICCS
IIdvu  ~cl Iclally ckllibitcd :i])lEilLiIl sul)c]lutl]iil;tl  Ill{)tiolls,
sli~,~,cstii]~,  l)c;It  IIcd ctnissioll ft(~]n  tcl:ilivislic ]nattc] ttdv-

clitlp,  close 10 (JUI line of si~,ht. If lhc p,tit IIt I]:i-ldy flilx Otip,-
il[atcs  it)  tl]cjct :il Id i s  IIIS()  Iw:il[]cd  :i]ony,  out lillc olsi~,lll,
llIctl [hc Iulnltlositics dclivcd by :issumillp, isoliopic ct]lis-
siol) will l)c(~lctcstifll:ttcs.

Altho[l~,l] cxttajyilactic IXil{l[’1’soutccs atc col~sis[cn(ly
i(lclltilic(l ivitll t]li~,l]l, fl:it-s])cc[lulll Iadio M) UICL.S, ]Iot al]
btir,l]l, fl:it-s])ccllutn [adio soulccs :i]c dclccl:lt)lc p,atlllna -
I;ty soutccs,  ‘ll Ic ass[ltlll]tio]l 111:11  llIc g,dl IInl:I-lay cl]]ission
i s  I)cal]lc(l II:IS t)ccl]  IISC(I to itlfcl that IIIC ividtl] of tllc
jIa II~IIIa-12y  lJCa III is sm;ilk’t tlI:III tlI;it or tl)c Iadio b e a m ,
llt Idct  llIc “ulli(ic(l  scl  Ic]IIc “ :issutn])ti  o]] tll; it :tll  t)ti~,lllf,  fl:it -
S} ICCIIIIII)  iiidio  SOIIIUCS  aIc ~,;~II)IIIa-I:iy  SOUICCS. A(lo])titly, a

l)cdln siic fol llIc ]adio c]niwiorl  of -. 1 4  ,  SiilaIIIOII &
Slc.”kct  (l Wt)dctivc a l~cat)j si/c f_OI Itlc ~,:IIIIIII:i-Iiiy cmis -
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si{)ll of A 4 ‘. 1 lowcvci, IMlidi A’ ~il)iscllini  (1995J  :Ilfuc tll:it
llIc Idciio  aIld fI:{r  II II Ia-I:Iy l}cants  ll)usl  Ir c(~llil~]:tlcd  t[~ llIc
S:llllc Cxlcllt, 2111(1 tllcy Sllgyyxt 111:{1 tllc li[; l<l.’l’ Solll(’cs  :11(’

(Ic(cctc(l IICC:IUSC tlIcy aIc cuItcfItly itt [i t)i[l,li slalc of
f,illl)lllil-lil)’  Cl)lissioll, tiIus lcdvill~, tllc)sc  SOLIICCS  cuIIcIJlly
il) a IOW state ulldctcctcd.

Il)(lic:ltt)ls o f  ]cltitivislic I)ctimill:, file tiIclcfL)lc Iclev:irll
ft)l Infdcl$ o f  IIIC p,aII-Ima-Iay  cmissioll. 101 chaln]~lc, (lIc

I))()(Ic Is I) I()]K)scxl I)y Sala  Inon K’ StcckcI (1994)  and IX)ndi
~’ (il]iscllilli (199S)  lIavc qu i te  diflcvc]]t ill]lJications fc)l tlIc
(lisllilmli[)ll of l i n e  of si#lt ang,ics of tlIc Iclativistic jet ill
l:(;l{l [’1’ Solllcus.  S:tldl)iol) &’ Stcckct ])]c(iicl tlIdt till

~,zIIIIrn:i-I:iy  s(IuIccs  I]avc llmil jets alif,ncd  witllill 4 to tllc

Iillc of siyll[, whcIcas l)oldi & [ihiscl!il)i il]l}dy a l)loadcl
dislt il]lllioll of :IIIUlCS I(I lltc liilc of si{’,111.

SUCII I}lcdicliolls c~f tlIc Iwmitlp, clta]aclcl istics o f
I  i(; l<l “1’ sc~ut ccs may lx tcslcxi  by Colliptil  i tip,  t I)C VI .111
])IO])CI tics  of ]:i(iio souIccs, s u c h  Hs supcllumin:tl niotionf

:111(1  latiio CCJIC. ill i~lllllcss tclnj)cttitulcs, owl tllc f[lil Ianfc
of gIal]IIIl;I-1  :Iy [Ictivity (I]()]](lctcctiolls, wc:ik (ictcctio]ls, a lId
sllt)l)~ dctccli(~ns)  ;Il]d ciall]illin:, atIy sill]ilalilics 01 (ii ficl -

cwcs  I)ctwrn  liIcsc  jmpulatiolls.
111 lllis IMIWJ we cicsclibc tile filst llig,i~-]cs(~ll]ti(ll] \]] .111

(IIMCI valions of liltcc southcll] li(il{l~’1’ Ia(iio soul ces, I’KS
0208 512,  1) KS 0521- 365,  a1~d l) KS 053’/- 441,  till hi~h-
collfi(icrlcc i{lctili[ic:lli{>ltsil] Iimscc<)n(i  l.(il<li’I’  c: It: Iio~,. III
$?, OUI ()l)scl  \:t(i()I)s,t  -c{lltcliot)s,a  ]](lalialysisl llclll()(isdlc
~)utlil)cci.  ‘1’IIc Icsults f[)l (tic imiiviciual soutces aIc })lcscl It-
e(iilli 3,\\l)clc\ \'c(icfi \/cc s(illltitcsof lltclfi(li()c( )lcl)lil',lll -
IICSS tcll]i)c]alulw. WC  co]  Iclu(ic will! a  discussio]l  d lIK
cxislill~ \{il{l (){)scl ~’dti()lls  () fli(il{l;’l soutccsitt$ 4.

2. 01 RI{ VA’I1ONS ANI) I)A’IA  I(I:I)(I(HK)N

(){11  \/1111 ol)scj\  alio]ls,  sl]]l-llll:llix  cclill”l’al)lc”  l,uclc all
IIl:I(ic  mitif,  (k Alalk-1] ]cc{)](li]Ip,systcIll (C’lalk 1973)  alI(i
tiIc SIIIIVI1 (Southctl] IIcmis])hcrc V]]]] l;x~)cti]l]cnt)
till:ly  of tcicscqm. ‘i’fic dl lay, ils ])]oi)cl tics,  :in(l o})cl-
a(i~)ildi m(dcs haw tmcll (icsctitd clscwltcle (I)lcslon c1 al.
1989;  .i:iul)ccy Ct al.  1994).

A l l  daia WCIC ]ccol(ic{i witi) Icf(  citcillat polarization
(1 i 1 il i c~~llvclltion)  an(i  upper  si(ic.lmnd  with a t)an(iwicil]]  of
1.8 M117,  :il)(i sut)scqucnliy tllcy W’clc collclalc(i H1 I}ic’

Illock II (’allCCiI,/.il’l J })loccssol i n  l’asa(icIIa, {kiifbtl[ia,
'l'llc(i:li;[ ~vclcfl iilp,c-fit(c(i itl N]< A()'s As(lc)]l()]liic:il ln]ap,e
l’](xusitly, SystcIn  ( A  II’S) bcfo]c bcin!, lmssc(i  to tllc
(’:IIIc(II ]c(il]clioll sclft\valc]>:tcka~~,cfol  colIctctIl avcla~j,it]p,
ill tilnc. An iniiia] caiit)l ation, availab]c fl(~ln mctisuIc(i

systclll  tc]n]>ctdlulcs and al)lc-t)lla  scl]si[ivi[ics, ww :ti)lliid
tocalit)tal(~l  s[)lltccs () fkll(~\vl~  t()laifltlk [icIlsily  (Il~sctk'c{litl
tllc s a m e  cxixlinlcll{.  A  sill~lc [ill~c-ill(lc]~cl]cic[lt  sc:(litlt>
factol tv:is(ictcll]lillc(if(~i cacllalltclllla l)y;illl~)iilll(icsclf-
c:tlil)lalion (Jll tlIc c:~lit)ldt(~t  s(lu!ccs alI(i :i~)]~licd 10 tiIc
an]l)lill](ies o f  tllc }Iloy,ltim sou Iccs 10 illljllove the illili:ii
ctiiit)]atio]]. ‘I’t  Ic e]lol in tllc flux (icllsity sc:llcs  \vas tilcn
cslitn;tt(’(i t)y imapil)p,  tlIc p](~ptalII  soutue  (iatfi al~(l  notillp,
Itlc (clcscopc-lxtscci co]lcclions ll-Ia(\C (iulillp, tl)c sclf-

caiil~lfiliol] slafI,cs.  III all casm, llIcsc co]tccti[)]ls  wclc l e s s

Il]:ill  io’%, :ill[i  of(Cl] lCSs ltl:ili  5(!4,.  ‘111(’ (iiil[i \VCIC imti~,c(i
usillf, 1)11’ A4AI) (SIIc IIIIcI(i, l’ca Is(III, A! ‘JtiyloJ 1994), iMIt
c) ftllc(’:illccll l):ickti~,c  (l’calsoll 1991 )willt 51? x Sl?Il~2]m
dlI(i ])ikcl si7cs lall~,iilp lJcl\vcc]I  ().1 anti 0.5 IIIa  S. IIti[:ltlncss
tcll)})cldtulcs \\’clc fc)uII(i fol COII-I]X)IICIIIS \vlliclI wcic
dccc)IIv(Jl\’c(i  fIOIII tlIc syntllcsi~e(i  l) C:IIII  ~l~ill~,  tiIc .1h’fl’1’l’
ttiski]~A1 l’S. Jh411”1’1 ct\lrl~s( ~lllyall\l~)])cl Iimilollthcsiw
o f  com}dclciy unlcsoivcd com}mncll(s I)ut Ictul  I Is :(II csti-
Ilititcd s i r e ,  ~villl Ilppcl Hlici l(~wcl lililits, fol Compol)cllls
tilfit :{IC ICsolvcd, 111 Illc C a s e  o f  lIIIIW)IVC(l (’OIC colll-

}) OIICII(S,  \vc\\ctc at)lclo[i cli}cl[~}tc] Iitllitslotllct]lig,lll-
Ilcss (ciIIl)cI:ItLiIL’fIOIil t}lc limit [))) lhcsi~cand llIclotal flu A

o f  t i l e  Coln{mllcll(. 1’01 tllc C o l t s  t h a t  Wc]c  lCSOIYC(I,  V’C
could ciclivcall cstilna(c  oflllcl )Iif,lltll csslcll)])rl:t ll]lcflol ])”
tile estimated sim an(i tile total flux.

I’01 1’KS 0521- 365,  ili~,ll-]csol~[(ic)t, I[]l]l(iclmc}t HIICi
]l]~llliflc(ll]c]icy(ltita dlcaltiil:tl )lc,al)(iso,if] adcii{ioti 1(111  Ic

alI()\Jc ])IcKc(iuIcs,  tlIc followitip all filyses  \vclc pc[fofli]ccl.
lil[]its on llIc je t - t (~-c (~( l l ] t c l j c t  su l fa te  l,lif,lltllcss  ]alios
wcIc lna(ic ciitcctly  fiolll thcilnti~,cs. Wccs(ilntitcxi sixxtlal
i])diccs I]sill?,  tlIc lotal flux ill cticl I compoIIclIt mcasule(i
floll] !I)c  il]]a~,cs.  ‘1’tIc lnuitic]mci) (iat:i \\Iclc usc{i  10 cstilliatc
Iltc dillmtcl]t Sl)ccd ill Illcjcl o f  l)KS 05?1- 365. ‘ 1 ’ 0  tilis
cnci,  \vc use{i IIIC (’altccl I task  h401)l:l, l’1’1”  to fi( silnplc
(idussiai[ Colli])ollellls”  1(J I})c alllJ)iit[lcics  alId  Closulc.
plIascs, ciltlct ttvo 0 1  tlltcc  cOmlI(JIIcnls  at cticl I clmcll,
kccj~ill~,tllc  COIL  comlmncnt  as out fitl)itlaly  J)lI#sc cclltcl.

~. ‘J Jll; lNl)l\rll)tl  Al SO IJJ<(’LS

3 . 1 .  I’K,S()?()8 51?

I]KS 0?08- 51? was (iclccicxi \vill] a stronf, st:itistic~l
si~tti{ical]ce(>f o)l)yl(;l<li”l (YOII h401]ti~,nyct al, 1 9 9 5 ) .
“1’}tc ltip,l]-cf)]tfi[lcllc~’ i(iclllificdtioll is witli al t}~l. : 1-/.5
IIif),ii-lmlat iz:ttiolt quasH]  al a lc(isllifl of 1 ,()()3 (Sava~c  197S;
l>c[clsoil C[ al. 1976;  ltt~I)cjI & ‘J’:{j]ia  1988) 1’KS 0?OS- 5 1 ?
ll~s tllC ll~ldCSt  p:lllllll:l-ld~ SI)CCIIUI1l O f  all ll[il{lirl’
soulccs, willl a (ii fi”clcrl(ial  siIccl Ial itlcic~  of 1.689 :1 O . ( M 6

“1 AIII.I  1

{) BSI,RVA’1  I(IN  ] (K;

l’llqu(’llcy
S[>(llcc I ,])(1( ’[1 ((ill?) l’:ir{icit]filillf  ‘1 Clcwolks’

I’KS02(E  S12.,..., ]g$j~  N(,V  28 4.s51  (ill, I’h, Ill,,  (’F,  h~f, 1’127, III
I’KSOS21  365 . . . . . . 1992 Nc,y 23 4.851 (ill? I%,  Jib, (’p,  hll,  J) 

I?_/, 111, Sh
19931  (’1) 15 4.851  (ill/ I’k,  Ill}, {’g, hi!, 1’[?7
1993 hl:{y 14 4.851 (ill~ I’k, }Ih, hi!, 1’127
log~ oct ?[ 8.41X  (ill, llA,  III}, (’~~,  h!l, I’IIS

I’KS 0537 441 . . . . . . jgg? N<)v 24 4.851 (;11/ 1’k, }1!), (’~,, h4), }’1?7,  I l l ,  SII
j [)()”1 J ~[, 25 8418 (;11/ I)s45,  l’k,  Ilh,  (’p,  hl!

‘ IM5 = ‘1’idhilll)ilh  (l)LC]I  SIIaCC NC(WOIL, 34 III), l’k ~ l’ath.~ (Aui(lalifi  ‘Idwmpc
N:+timml  Facility  [A’1 NI 1, M III), IIh : }lotm](  (Ll!liwt>ity  of ‘Ia!![l:inia,  26 III),
(’p  : (’ulgoma  (A’] Nl , ?? III), Nfl ~ hlol, [ti (Al b!] , 2? III), III 15 : I’c[(II  (I:ufqmin  SIMCC
A:,LvIcy,  1 S  III), 1’1?7  : I’CIIII  (lclslIti, ? 7  III), }1( : }Ia[(ctmsltmck  I<xII[, As(r(IIm]y
otml vatoIy (26 n,), S1, = Sl)allp,l,ai  A\{jonollti<fil  ot,sct  VZI(>IY  (25  III)
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?<(): 1, 1996 SOIJ’1’IIILI<N 1(;1{1;’1’  lI)I;N’I’11  ‘1( ’A’l’f[)Ns

1 /.1

\’! ‘.’

1’1(;  ? VI Ill ill,;tpc  or 1’KS 05?1 365 at 4.851  (il17 f!<)]!,  1992
N(,YCtllt)Ct  ?3. hl;{])luh is 1.?’/ .ly t,~fil,l  ‘ witl,  COIIILIUIS  O r 1,1,2,4,X,

16, 37, 011(1 64%  of II(3L /ltl(l  a tlcalll t  WJIM  of 4.68 x 2  3? (ill:{\)  al a

( :, I [

o ()

f) ‘ .,
1

2(1 [)

o I
( I
20

;]]7 flolll 1993 l’cb
. . .1“1(;. 3. \’]t!] ll1121~L’  d ]’~s OS?I 365 at 4851 ‘;

IN21y 15. Mtill peak is 1.77 .lybcal]l ] wiltl  colltouls  (If 0.5,(J.5, 1, 1, 4, ii,
]6, 32, ;Illd 641X  I or Pctik  :IIKI  ~ bc:il[l  I w}:ht d 3.74 x 727 (llIM)  fit ~
I,osiliol,” al Ipl(’  (lfo.5S.

“lAtllt  2

htdll>  ON .tI  1-”10 (’(I(INII1<II  I s(ll{l  A(l  }\ RK;lll  Nl\S

](A’1  1(1  (/;)  ANl~  (’(MO  -.tl I SI I]ARA’! I(1N (d) 1(11:  1 A(’tl

01 1 I l l ”  I’KS os?t 365  1 1,()(  ’tls

I ‘Icqm’llcy d

1 ,110(+1 ([il17) R (}ll?l\)

]99?91, . . . . . 4.8 >9.3 ‘/.8 :1 ;,:,

1993.1 ?...... 4.8 > 8.() 8.(1 :1 !’$,

1993,3 -/.,.... 4.8 > 5.() 9.4 :1 ;:,

IW3.N),,.... 8.4 >Pg 103:1  ; ;

\

I

‘1

I

i>

\ .
.) c’< ‘i

[! .

,, {
# -’. , i
20

1 “1(;.  5. vm  i{l,ar,c  d PKs (l~?l 30$ al S.418 (ill/  flw[l  1993
OC(OIKI”  ?1. hjal,l,cak  i~ 1,5(1.ly  tw:it!,  ]  wi{ll co[!t(,utsof  1, 1,?,4,  ~,,lk
?J,  all(l  (v’!%  [Ifl)cah  all(t  a bcdlll  I wllhl or?  04 x 1.34  (Ill?<)at  a posllloll
allflc of 10.1:
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cx)]c-jcl ]1101  I)l]oloy,ics.”  III  tlIc  ca<c of I’KS ()?()8 S 1 ?  al](l
I’KS 05? I 3 6 5 ,  lIIC  Ix)sitiojl an?,]c (lf tl]c l]lilli:ilcscc(~llcl-
SC<IIC S(I(I(ILIIC  SCCII  will] \)] ,111  ali~,lls  lvitt] [Ilc })osilic)l]

1’illl~,  [ ()[ 111(’ alc’sccolld.  scfllc Ia(lio Slluclulc. ‘1’tl(’
I]lillililcscct)]l(lsc:llc ])osi(ioll” :Itl~,tc o f  I’KS 053’/- 441 i s
so]ncivll:ll Illis:llip,llcd flotil ils a lcwco l l ( i -sca le  l~osilio]]”

:Illplc.

‘1’tlc 1,1 if,l]lllcss tcll~lxlatlllcs of II)c  co]cs sll?,~csl  111:11
I’KS 02(I8  S12 HIId  0 S 3 ’ / -  441 In2y  lm II)OIL l]i~,llly

l) L’illl)C([ thdll ]’KS of?l ~6f, ]11 ])iil[i~(]l[il,  ]’~s

()?()8  51? 11:1< a  I)lij!,llttlcss  tcIIIl)cIat(IIc  H(  tlIc 1012  K

illvclsc (’OIIll~loII”  Iitllil fot syIIclIlottolI”  lildi:llioll. ‘ 1  Ilis (Iif
fuictlcc ill l)li~llll]css (Cll]l)clallllc Collclatcs With llIC sllc)ll{’,
slatislic;ll  1  Xil{ll’1’ dclcction of 1’KS ()?()X- 5 1  ?  aIId

053”/ 441 (> S o si~}lli(ic~t]cc)  t,ut 0 1  I I %  lIIC \vc;ik  sl:llislical
du[cc[io]l CIf I’KS 0571 365 (4 <  0 < 5 sip,ltific:lllcc),  cvcl I

tlloll[tll 1’1;s O.f:)l 365 is II IUCh  CIOSCI  1[)  11s, 11 is illll~~~tl:il]t

to Icl)cdt Ilctc llt;il ivc :ttc Col]$idclillf, tl]c si~,lli(ici~tlcc  of llIc

l(iltl’’l’(lclccliol~ I)awd 011 lI)c ]JIIO1O1I statistics, p,ivct] ilIiIt

tlic i(lc]lti(ic:ttic)lls cdll Im l]l:i(ic, :is ‘1’tlolltjmoll” C( al. ( 1 9 9 5 )
:IWCI (, Jvilll Ili?,ll  cc)llfidcwc.

(Illfol[ul):ltcly, on the basis  o f  tllc b]i?,lltllcss tcln-
l)cl:ltllll.s  fol lIICSL’ Ihlcc’ Solllccs \\’c (’:{11110(  Ill[ik(’  :1 Sllollp

S[:I{CIIICII{  c(~]lcc.t]litlp,  lIIC illilmlt:tllcc of Ic’lti(ivislic Imn]itlf,

f[~t dctcclioil I)y l:(; l{l’l I’ut[lwl consttail~ls fol Illcsc
~)l)jccls  \vill  I]c  ;Ivailal)lc  ;is \vc ol]tai]l illl;i~,~x  flolll fut(ll~’

C] N) CIIS. (’ill]  \\’C,  lloW’C\)C], c~alnillc I]lc c~is(il]p,  \~], ]]] d:t(~
ill lIIC litclalulc ;III{i lin(i any ttcnd$ wllicll could li]lk tllc
yllllll:l  -lay a n d \T1.lll cllal:icicl istics  of tllc l(; l{l(’I’ -
l(ictl[ific(l  s[)lllccs  01 ciiflclcllli:itc tlIc IL{il{l:’I’-i{ic’l ltific{i
Ia(lio  s(ILIIccs  flotll ta(iio  sources  mllich  lIavc  ]Iot Imt]  i(ictl-
ti(iui i)y l(;l{ll’ 1”’/

I’ilst, ]Iillc of [ilc 11 i(iclltificfi l(il{i:’l’ solIIccs  lislc(i  i)y

‘1’fIolIlpsolI”  d ai. ( 1 9 9 5 )  wllicll  haw  iwcI~ ~vcii  s[(l(iicci  witil

\~l.  ill  :Ii(  kII(IWlI  (Jt }mssil)]c sui~cliut]li]]di ];i(iio s(~lllccs
(\JCIIIICUiCII  & C’(,lICII  iWf;  Ila I(iIcl  c1 H],  1 9 9 5 ;  this wOIk).
‘I’i  Ic IIIC:II~  tLi)p;IIcIIt  s])ccci ill ltlc \’] ,111 jc(s o f  Iiicsc 1  I
i:(;  ltil’I’-i(ic]lti  fic(l  soutccs  is 5.(A ‘c \\itll  a Stall  (iatci [ic\’i -
alioll  of7.3/1” ‘c.’

Scco]lci,  wililc tiIclc  i s  sut)sldlllial  cvi(ict]cc  liI:It  s(IIIlc

s[I(~Il~,  I(il{ii  rl’-i(iclllific(i  ]:i(iio  soulces  afc lli~,iliy  i)c:il  IIc(i,

1 “1  I,iscslirrl;{tc illcllltlcs  llIc IIiplwil Iulidt,ilily  VIII] (Ithcttali(,]l< li.(cd

I,y VCtfIiLIClrII & (’ol,clI  (1994) fol I,itw soutms, tt,c  ot,scrv2ilic11,.  of Ilal (Iwl
cl al. ( 1 9[) 5 )  for  1633 I 38?, ;Ilid tl)c  dfitd  for I’KS 0 S 2 1  365 al)l)c:llil)p ill
‘l~ttk ? M’)WIC  l]]ullil~lc obsctvdtiml\  of sitl]ilfil  Icliabili[y  wcfu awilalk
ft,l ii sil,~lc  S{)LIICL,  flc,ll)  Vcl II,UCICII  &, (’otwll  (1994), llicy  WCIC  ud to f{~l]ll
:111 a$, cliipc \alllc f(ll  111(’ S()(!lur,

SOIII(”  Otllcls (i[) 1101 al)l)c’al to i)c.  Solllc  o f  t i l e  Sllollp,

i[il{i:’l  S(JIIICC’S,  fo] ck;ill]i)lc 1?2(, -+ 023 (c.~1,., (ltl~vitl c( ai.
1985), :11{ cic:i  IiY  lli~,illy s(]irtlutllitloi,  IvlIcIcaf  oll  Icts suclI

a s  i???!  ?l(~(llooil[]cycl” c1 ai, 1992)  at(. ~Jc]ll:il)s{.’ollsis(clll
i~itil sul]llllllinai s})cc(ii. “1’t}ctc it]c :iisc) SOIIIC  ili~,iliy t~catncd
I;t(iio s[)(]t(cs liI:Il iIavc ]101 iKCII i(ictllific(i  i)y I<ii{i’1’,
S(ICII  :1< 164 I -1 399 (e, fI,.,  IIitct[:l,  NI(J(JIL’,  & (’OIICII  1986),

“I”tlc  lIICHII  a]lil:{lrlll  S[)cc(i  foI l i l t  (’01(”  Scicclc(i  quasilts  all(i

1)1. IJC otjccls wilicll aiu lis(ui i,y \’ct II Icuict I & (’olIctI

(i99Ll) alI(i iIaW lIot i)cclI i(icl]tifiui l)y I(ii{i’1’ ii  3.9/)  ‘c,

will)  ii s1811(i;il(i  (icvialiol)  of 3.(U) ‘{ (imsc(i  (JII  24 olIj,ccls

:it  I(i  llsitl~  tiIc  s;  ItIIc  clitcli:i  as fol tiIc l“(il{l’i’. i(ictlll(ic(i
S[)ul(’(. s),

{I]lfc)tl[lll:ilcij,  tiIcsc (i;it:t (io IIot :iiio\;  us 10 lII:tkr a [itll)

collciuiioll” :il KJLIl l)ossii)lc  (iiflclcilc(.~  0 1  sit]liia]i(ics  it]

\~l 111 ])to])ct(ics i)cltvccll t i l e  ]adio sot]tccs liIal l(; RI’ I
II:IS  idctltificd :iti(i tllc Illally oli)cth 111:11 li(~l{i’1 itds  I]ot
i(icl]tilic{i,  ‘ 1  lIc lIICiIII  Vaillcs  fc)l tlic al)]ut]cllt V1.  ]11 sIJCC(is
:IIU easi ly c~~llsislctll  al Ii)c i o level, IJII( tile slall(itttci cicvi  -
:Itiolts oil Iilc (iisllit]tltiolls atr ]alp,c.  \4’c  fcci  tilal, ~,iw]l tiIc
OJcIali  ]cii:il]ilily  of tile ciilla atl(i Iilc SIII:Iil  s:il II]  Ilcs,  alIy

(icfil]ilc  collciufiml  is i~tct  II:il  IIlc.

‘i’tl~ls,  IIIOIC  \ ’ ]  ill (~twtvalio]ls,  (JYCI  lllc fuli ]all~),c of
~: III  II IIii-Iay  SlILSIIF,lil  (Ilotl(ictcctiol],” Jvcak  (ictcclio]),  atI(i

stloll~,  (ic[cctiotl),  wili  i~c  ]c(](lilc(i  t)cfotc  tiIc (Iucs[ioll  }msc{i

Hi)(ll’c  call  lK’  ])loi)cliy  allslvclc(i.  ‘ 1  II(’  Ilc(’(i  f(ll Soulilclll
lictllisi]i[ctc  olwtvatiot]s of tile lli~,ilc(~]lli(ictlcc lXii{l:rl’
i(icl[lilicatiol)s  is cs[]ccialiy  al]lmtcllt  sit]cc 13  of40 Iic solltil

of A 0  ‘ .  ol]t co]ltilluil]~  \’1 111 oixctviitio]ls”  aic aitne(i  al

a(i(ilcssitlf,  tilis  IIcc(i,

Wc cxl)lcss  out  ~,tti[ilu(ic  to tiIc  tilllc-:~fsif,tltllc]lt  colll-

nlit(ccs  of tile ]m] [ici]mtiti~,  obscl vatolics,  tiIc loall:t~,clllcllt

o f  t i l e  l)c(’i) sJm(c Ixctwolk, ‘1’clstta  (Aust]tilia) :tll(i ti]c
I:lIIOI)C;III  S]law ILllclp,y. Wc ~is()  t h a n k  t i l e  Stan ~)f t i l e
(’aitccll/.tl’i C(lllcldtol. s. .f. ‘l’. all(i J. 1:. J. 1. ackllowlc(i~,c
s(i])j)oit vi:i Atls(talial]  l’osI:I,Ia(iN:Itc  AtYat(is all(i tiw Aus-
tlaiia ‘1’cicscoi]c  Natio]la] l’aciiity s(u(icl]t l)]op,ta]l).  1’. (i. Ii.
ack IIowlc(iF,cs  Iccci})t  of a  hlo]]i~usilo” IclioJvsllii}. WC also
tic’kl I(wiC(if,C SIIi)jX)l [ flolll iiIC ]’cI III ASIIOIm  IIIy ~CSC~lC]l

[;IOU]) aII(i IIIC Aus(laliall ltcsca]cll (’oullcii. ‘1’IIc Austialia
‘1 clcsco[~c  is o~)ctdtui as a Ilatio]lai fticiiity t)y {’Sil{(). 1%1(
of this ]CSC:IICII tvas c:il licxi OUI al lllc .fct lalo]]ulsioll
1 .iitmtalc)] y, (Xdiifoltlia IIls[illllc of ‘1’cclltlo]op,y.  utl(icl coll-
ttact ~vitl]  tile R[atio]lai Ae]o]lau(im a]l(i S~wcc A(i]]litlis-
Itdlioll.
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